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MODULAR SYSTEM FOR DATACENTER networking box , such that the board - to - board connectors of 
SWITCH SYSTEMS AND ROUTERS the detachable module are connected to the board - to - board 

connectors of the main networking box to enable the elec 
BACKGROUND trical signals to pass therebetween . In an unlocked state , the 

5 latching mechanism and the engagement member are dis 
The present disclosure relates in general to datacenter engaged , and the detachable module and the main network 

switch systems and routers with modular components . In ing box are movable with respect to each other , so as to 
particular , switch systems and routers having modular com allow removal of one of the main networking box or the 
ponents are described that are configured to be separated detachable module from the datacenter rack . 
from each other for replacement in the field without disrup - 10 In some cases , in the unlocked state , the main switch box 
tion of the other component . is removable from the datacenter rack without rewiring the 

Datacenter switch systems and routers generally include detachable module . 
connections to other switch systems , routers , servers , and The latching mechanism may be disposed on the main 
devices . Such connections can be made using cables and networking box , and the engagement member may be dis 
interconnects , which can have different connector types . 15 posed on the detachable module . The latching mechanism 

Often , equipment in the datacenter needs to be replaced , may comprise an actuator configured to be actuated by a user 
such as due to failure of a component or system , or due to to change between the locked state and the unlocked state . 
desired upgrades or changes . The latching mechanism may further comprise a latching 

arm rotatably attached to the main networking box , and the 
BRIEF SUMMARY 20 engagement member may comprise a pin attached to the 

detachable module proximate the second end of the detach 
According to conventional methods , the replacement of able module , wherein the latching arm is configured to 

equipment in a datacenter is cumbersome and time consum - engage the pin of the detachable module to secure the 
ing . For example , the replacement of a conventional switch detachable module to the main networking box in the locked 
system or router that is deployed and in use in a datacenter 25 state . 
typically requires the disconnection of cables and connec - In some cases , each of the main networking box and the 
tions to allow the switch system or router to be removed and detachable module comprises a support feature configured to 
replaced with a new switch system or router . The new switch mate with a corresponding support feature of the datacenter 
system or router must then be re - connected to the cables and rack . 
connections to bring the new device on - line . 30 The optical cable may , in some cases , further comprises 

Accordingly , embodiments of a modular system are an active optical cable configured to convert between optical 
described in which a main switch box and a detachable signals and electrical signals . Moreover , the one or more 
module are provided . Embodiments of the detachable mod connectors disposed on the first end of the detachable 
ule are configured to be connected to the main switch box to module may be configured to receive quad small form - factor 
provide the desired connections to the network , but can also 35 pluggable ( QSFP ) , quad small form - factor pluggable double 
be unlocked and detached from the main switch box to density ( QSFP - DD ) , micro QSFP , small form - factor plug 
enable the main switch box or the detachable module to be gable ( SFP ) , C form - factor pluggable ( CFP ) , and / or regis 
replaced . In this way , for example , the main switch box can tered jack ( RJ45 ) active optical cable connections . 
be replaced to provide a repair , or the detachable module can In other embodiments , a method of assembling a net 
be replaced to provide for different connection types , with - 40 working system configured to be received by a datacenter 
out requiring the other component and / or its connections to rack is provided . The networking system is configured to 
be disturbed . allow conversion between optical signals and electrical 

In some embodiments , a networking system configured to signals , and the method comprises constructing a main 
be received by a datacenter rack is provided . The networking networking box . The main networking box comprises a 
system is configured to allow conversion between optical 45 printed circuit board assembly disposed within the main 
signals and electrical signals and comprises a main network - networking box , and one or more board - to - board connectors 
ing box and a detachable module . The main networking box disposed at an end of the main networking box . The method 
comprises a printed circuit board assembly disposed within further comprises constructing a detachable module , 
the main networking box and one or more board - to - board wherein the detachable module comprises one or more 
connectors disposed at an end of the main networking box . 50 connectors disposed at a first end of the detachable module 
The detachable module comprises one or more connectors and configured to receive an optical cable , wherein the 
disposed at a first end of the detachable module and con - optical cable is configured to transmit an optical signal , and 
figured to receive an optical cable , wherein the optical cable the detachable module further comprises one or more board 
is configured to transmit an optical signal . The detachable to - board connectors disposed at a second end of the detach 
module further comprises one or more board - to - board con - 55 able module and configured to engage the board - to - board 
nectors disposed at a second end of the detachable module connectors of the main networking box to enable electrical 
and configured to engage the board - to - board connectors of signals to be transmitted between the detachable module and 
the main networking box to enable electrical signals to be the printed circuit board assembly of the main networking 
transmitted between the detachable module and the printed box . 
circuit board assembly of the main networking box . 60 Constructing one of the main networking box and the 
One of the main networking box and the detachable detachable module further comprises providing a latching 

module further comprises a latching mechanism and the mechanism , and constructing the other of the main network 
other of the main networking box and the detachable module ing box and the detachable module further comprises pro 
further comprises an engagement member configured to be viding an engagement member configured to be engaged by 
engaged by the latching mechanism . In a locked state , the 65 the latching mechanism . In a locked state , the latching 
latching mechanism and the engagement member are mechanism and the engagement member are engaged , and 
engaged , and the detachable module is secured to the main the detachable module is secured to the main networking 
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box , such that the board - to - board connectors of the detach - the board - to - board connectors of the main networking box 
able module are connected to the board - to - board connectors to enable the electrical signals to pass therebetween . The 
of the main networking box to enable the electrical signals latching arm of the latching mechanism of the main net 
to pass therebetween . In an unlocked state , the latching working box is configured to be moved out of engagement 
mechanism and the engagement member are disengaged , 5 with the pin of the detachable module to allow the main 
and the detachable module and the main networking box are networking box to be separated from the detachable module 
movable with respect to each other , so as to allow removal and removed from the datacenter rack . 
of one of the main networking box or the detachable module In some cases , the latching mechanism may comprise an 
from the datacenter rack . actuator configured to be actuated by a user to move the 

In some cases , in the unlocked state , the main networking 10 latching arm into and out of engagement with the pin . Each 
10 of the main networking box and the detachable module may box is removable from the datacenter rack without rewiring comprise a support feature configured to mate with a cor the detachable module . responding support feature of the datacenter rack . The In some embodiments , constructing the main networking support feature of the main networking box and the detach box comprises disposing the latching mechanism on the able module may comprise first and second rail portions , and 

main networking box , and constructing the detachable mod - 15 the corresponding support feature of the datacenter rack may 
ule comprises disposing the engagement member on the comprise a channel guide configured to slideably receive the 
detachable module . The latching mechanism may comprise first and second rail portions therein . 
an actuator configured to be actuated by a user to change 
between the locked state and the unlocked state . The latch BRIEF DESCRIPTION OF THE SEVERAL 
ing mechanism may further comprise a latching arm rotat - 20 VIEWS OF THE DRAWING ( S ) 
ably attached to the main networking box , and the engage 
ment member may comprise a pin attached to the detachable Having thus described the disclosure in general terms , 
module proximate the second end of the detachable module , reference will now be made to the accompanying drawings , 
wherein the latching arm is configured to engage the pin of which are not necessarily drawn to scale , and wherein : 
the detachable module to secure the detachable module to 25 FIG . 1 is a front perspective view of a rack of switch 
the main networking box in the locked state . systems and / or routers in a datacenter according to an 

In some cases , each of constructing the main networking example embodiment ; 
box and constructing the detachable module may comprise FIG . 2 is a rear perspective view of a switch system on a 
attaching a support feature to each side panel of the main rack according to an example embodiment ; 
networking box and detachable module that is configured to 30 FIG . 3 is a front perspective view of a switch system 
mate with a corresponding support feature of the datacenter secured on a rack according to an example embodiment ; 
rack . FIG . 4 is a front perspective view of a main switch box 

The optical cable may further comprise an active optical and a detachable module in the locked state and pulled out 
cable configured to convert between optical signals and of the rack according to an example embodiment ; 
electrical signals . Moreover , the one or more connectors 35 FIG . 5 is a front perspective view of a main switch box 
disposed on the first end of the detachable module may be and a detachable module in the unlocked state and separated 
configured to receive quad small form - factor pluggable from each other according to an example embodiment ; 
( QSFP ) , quad small form - factor pluggable double density FIG . 6 is a close - up perspective view of an end of the 
( QSFP - DD ) , micro QSFP , small form - factor pluggable main switch box of FIG . 5 according to an example embodi 
( SFP ) , C form - factor pluggable ( CFP ) , and / or registered 40 ment ; 
jack ( RJ45 ) active optical cable connections . FIG . 7 is a close - up perspective view of a second end of 

In still other embodiments , a networking system config - the detachable module of FIG . 5 according to an example 
ured to be received by a datacenter rack is provided . The embodiment ; 
networking system is configured to allow conversion FIG . 8 illustrates a latching mechanism and engagement 
between optical signals and electrical signals and comprises 45 member in a locked state according to an example embodi 
a main networking box comprising a printed circuit board ment ; 
assembly disposed within the main networking box , and one FIG . 9 illustrates the latching mechanism and engagement 
or more board - to - board connectors disposed at an end of the member in an unlocked state according to an example 
main networking box . The networking system further com - embodiment ; 
prises a detachable module comprising one or more con - 50 FIG . 10 is a close - up perspective view of the latching 
nectors disposed at a first end of the detachable module and mechanism according to an example embodiment ; 
configured to receive an optical cable , wherein the optical FIG . 11 is a close - up perspective view of the latching 
cable is configured to transmit an optical signal , and one or mechanism and engagement member according to an 
more board - to - board connectors disposed at a second end of example embodiment ; 
the detachable module and configured to engage the board - 55 FIG . 12 illustrates a close - up view of the latching mecha 
to - board connectors of the main networking box to enable nism and engagement member in the locked state according 
electrical signals to be transmitted between the detachable to an example embodiment ; 
module and the printed circuit board assembly of the main FIG . 13 illustrates a close - up view of the latching mecha 
networking box . nism and engagement member in the unlocked state accord 

The main networking box comprises a latching member 60 ing to an example embodiment ; and 
that includes a latching arm , and the detachable module FIG . 14 is a flow chart depicting a method of assembling 
comprises an engagement member defined by a pin . The a switch system according to an example embodiment . 
latching arm of the latching mechanism of the main net 
working box is configured to be moved into engagement DETAILED DESCRIPTION OF THE DRAWINGS 
with the pin of the detachable module to secure the detach - 65 
able module to the main networking box , thereby connecting The present invention now will be described more fully 
the board - to - board connectors of the detachable module to hereinafter with reference to the accompanying drawings in 
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which some but not all embodiments of the inventions are As illustrated in FIG . 1 , the networking of conventional 
shown . Indeed , these inventions may be embodied in many switch system boxes 5 requires connections to be made via 
different forms and should not be construed as limited to the a number of networking cables 10 . As such , replacing a 
embodiments set forth herein ; rather , these embodiments are switch system box 5 that is deployed in a datacenter rack 2 
provided so that this disclosure will satisfy applicable legal 5 requires that all of the cables 10 be disconnected from the 
requirements . Like numbers refer to like elements through switch panel 14 so that the user is able to remove the switch 
out . As used herein , terms such as “ front , " " rear , ” “ top , ” etc . system box 5 from the rack . This is typically a time 
are used for explanatory purposes in the examples provided consuming and labor intensive process . In addition , once the 
below to describe the relative position of certain components replacement switch system box 5 is introduced to the rack 2 , 
or portions of components . Accordingly , as an example , the 10 it is necessary for the user to reconnect the cables 10 to the 

correct ports of the switch panel 14 for proper networking of term “ front panel ” may be used to describe a panel ; however , the replacement switch system box . The process of recon the panel may be in the front or in the rear , depending on the necting the replacement switch system box 5 can also be orientation of the particular item being described . Moreover , time consuming and laborious , and any mistakes made in the although the example of a modular switch system is used 15 reconnections ( e . g . , connecting a cable 10 to the wrong port ) herein and in the figures for ease of explanation , it is can cause errors in the networking 
understood in light of this disclosure that embodiments of Switch system boxes 5 may need to be replaced in cases 
the modular system described herein are also applicable to where there is a failure in a component of the box and the 
routers to provide for a modular router system . Accordingly , box needs to be repaired or exchanged for a new box . In 
the terms “ networking system ” and “ networking box ” as 20 addition , conventional switch systems are typically designed 
used herein are understood to encompass switch and router with a predefined connector selection for the external ports , 
systems and switch and router boxes , respectively . such that only certain connector types can be accommo 

Extensive growth in global internet traffic due to increas - dated , and only a certain number of those connectors can be 
ing demands for high - definition video and high - speed broad received . As advances are made and new types of connectors 
band penetration has required new hardware that allows for 25 are introduced , or as new demands are placed on the 
higher data transmission rates in datacenters . A conventional conventional switch system that require additional connec 
datacenter rack 2 , or cabinet that is designed to house tions to be made , a different switch system box may be 
servers , networking devices , and other datacenter computing required that has the correct capabilities ( e . g . , port configu 
equipment , is depicted in FIG . 1 from a front side of the ration ) to accommodate a different configuration of connec 
datacenter rack . 30 tors . 

Traditionally , copper is used as the transmission medium Accordingly , embodiments of the invention described 
for electrical signals in main networking cables . While herein provide a modular networking system , where the 
copper is relatively cost effective with well - controlled elec - networking system includes multiple components that can 
trical and mechanical parameters , optical transmission sys - be separated from each other and replaced in the field 
tems often provide cheaper and more reliable networking 35 without disturbing the other component to reduce the time 
systems . Optical fiber , for example , offers enhanced capacity and effort required to make field replacements of equipment , 
( e . g . , greater bandwidth ) over distance , increased bandwidth as well as to provide a greater amount of flexibility with 
density , greater security and flexibility , and lower costs as respect to the connector types and quantities that can be 
compared to metal cables . accommodated , now and in the future . 

Various different types of connectors exist for enabling 40 With reference to FIGS . 2 and 3 , a simplified illustration 
transmission of signals ( optical and / or electrical ) between of a rack 2 with a switch system 20 is depicted for the 
switch boxes and other equipment in a datacenter . For purpose of explanation . It is noted that a rack 2 may have 
example , Quad Small Form - factor Pluggable ( QSFP ) con - multiple switch systems 20 installed , such as stacked one 
nectors and cables , as well as other forms of connectors such above the other , to allow for additional processing capabil 
as Small Form Pluggable ( SFP ) and C - Form - factor Plug - 45 ity . Moreover , additional components , connections , and 
gable ( CFP ) connectors , have long been the industry stan - devices may be included as part of the switch system 20 that 
dard for providing high - speed information operations inter - are not illustrated for purposes of explanation . 
face interconnects . More recently , Octal Small Form - factor The switch system 20 may be configured to be received by 
Pluggable ( OSFP ) transceivers have come about to provide a datacenter rack 2 such as the one shown in FIGS . 2 and 3 
increased bit rate capabilities of up to 400 Gbps . Regardless 50 and may be configured to allow for the conversion between 
of the type of connector , these transceivers interface a switch optical signals and electrical signals . For example , optical 
system board , such as a motherboard in a switch system , to cables 10 may carry optical signals as inputs to the switch 
a fiber optic or copper networking cable , such as by making system 20 . The optical signals may be converted to electrical 
connections between switch system boxes 5 as shown in signals via an opto - electronic transceiver , which may form 
FIG . 1 . 55 part of the optical cable 10 in cases in which the optical cable 

With continued reference to FIG . 1 , for example , a switch 10 is an Active Optical Cable ( AOC ) , such as a cable that 
system box 5 , which may house an application - specific includes a QSFP connector that is received by a port of the 
integrated circuit ( ASIC ) as well as other internal compo switch system 20 . In other cases , the optical cable 10 may be 
nents ( not visible ) , is typically incorporated into a datacenter passive , and the switch system 20 may include opto - elec 
network via connections to other switch systems , routers , 60 tronic components that convert between optical signals and 
servers , and network components . A switch system box 5 electrical signals . The electrical signals may then be pro 
may , for example , interact with other components of the cessed by the switch system 20 and / or routed to other 
datacenter via external networking cables 10 and transceiv - computing devices , such as servers and devices on other 
ers 12 . These networking cables 10 and transceivers 12 may racks or at other datacenters via other components and 
connect to the switch system box 5 and the other compo - 65 cables ( not shown ) . In addition , electrical signals received 
nents of the datacenter network via external connectors 25 of from other networking devices ( e . g . , from other datacenters , 
the switch system box 5 . racks , etc . ) may be processed by the switch system 20 and 
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then converted into corresponding optical signals to be module 26 and the main switch box 24 are movable with 
transmitted via the optical cables 10 , going the opposite respect to each other so as to allow removal of one of the 
direction . main switch box or the detachable module from the data 

Referring now to FIG . 4 , which shows the switch system center rack . Accordingly , in the unlocked state , the main 
20 pulled out of the rack 2 , embodiments of the switch 5 switch box 24 is removable from the datacenter rack without 
system 20 include a main switch box 24 and a detachable necessitating the rewiring of the detachable module 26 . The 
module 26 . In some cases , the switch system 20 may be latching mechanism 50 may , in some embodiments , include 
thought of as being separated into two parts . The main an actuator 52 configured to be actuated ( e . g . , pushed or 
switch box 24 may include all of the integral parts of the pulled ) by a user to change between the locked state and the 
switch system 20 , such as one or more printed circuit board 10 unlocked state , as described below . 
assemblies ( e . g . , a CPU or motherboard ) for processing A close - up view of the latching mechanism 50 is shown 
signals . The main switch box 24 may further include one or in FIG . 10 , and a close - up view of the latching mechanism 
more Field Replaceable Units ( FRUS ) , including compo 50 engaged with the engagement member 60 in the locked 
nents such as fans , power supplies , and so on . The detach - state is shown in FIG . 11 , according to some embodiments . 
able module 26 , in turn , may be a front panel module of the 15 In the depicted example , the latching mechanism 50 com 
switch system 20 . The detachable module 26 may , in some prises a latching arm 54 and an actuating arm 55 . The 
cases , be designed as an FRU and / or may comprise one or actuator 52 may extend outwardly from the actuating arm 
more connectors 28 disposed at a first end 30 of the 55 , as shown . The latching mechanism 50 may define a pivot 
detachable module , as shown in FIG . 4 . The connectors 28 channel 56 between the latching arm 54 and the actuating 
may be configured to receive optical cables 10 ( shown in 20 arm 55 , which may be configured to receive a pivot member 
FIG . 3 ) , where the optical cables are configured to transmit 66 that is secured to a portion of the main switch box 24 , as 
optical signals as described above . shown in FIGS . 11 - 13 . The pivot channel 56 may , in turn , be 

The main switch box 24 and the detachable module 26 received by an opening formed in the locking panel 25 that 
may be configured to connect to one another to enable forms part of the top cover 27 of the main switch box 24 
electrical signals to be transmitted therebetween . Turning to 25 ( shown in FIGS . 8 , 9 , and 11 ) . Likewise , the actuator 52 may 
FIG . 5 , embodiments of the main switch box 24 and the extend through a curved slot 51 ( FIG . 11 ) of the locking 
detachable module 26 are thus configured to be detached panel 25 to allow the actuator to be gripped and moved by 
from one another and movable with respect to each other so the user . 
as to allow removal of one of the main switch box or the In this way , the latching arm 54 is rotatably attached to the 
detachable module from the datacenter rack 2 without 30 main switch box 24 , such that a user ' s actuation of the 
affecting the other . Accordingly , the main switch box 24 may actuating arm 55 via the actuator 52 causes the latching 
comprise one or more board - to - board connectors 32 dis - mechanism 50 to rotate about an axis X of the pivot channel 
posed at an end 34 of the main switch box ( shown in FIG . 56 to engage or disengage the latching mechanism 50 with 
6 ) , and the detachable module 26 may comprise one or more respect to the engagement member 60 , as shown in FIGS . 12 
corresponding board - to - board connectors 42 disposed at a 35 and 13 and described below . Moreover , in some embodi 
second end 44 of the detachable module ( shown in FIG . 7 ) . ments , the latching arm 54 of the latching mechanism 50 
The board - to - board connectors 42 of the detachable module may comprise a notch 58 , shown in FIG . 10 , which is 
26 may be configured to engage the board - to - board connec - configured to engage or disengage with the engagement 
tors of the main switch box 24 when the main switch box and member 60 of the detachable module , as shown in FIG . 11 . 
the detachable module are joined to each other ( as shown in 40 Thus , when the latching mechanism 50 is rotated by the 
FIG . 4 ) to enable electrical signals to be transmitted between user via actuation of the actuator 52 , the latching mechanism 
the detachable module and the printed circuit board assem 50 may be engaged with the engagement member 60 due to 
bly housed within the main switch box . the notch 58 receiving the engagement member 60 therein , 

In this regard , one of the main switch box 24 and the as shown in FIG . 12 . In some cases , the engagement member 
detachable module 26 may comprise a latching mechanism , 45 60 may comprise a pin attached to the detachable module 26 
and the other of the main switch box and the detachable proximate the second end 44 of the detachable module . 
module may comprise an engagement member configured to Because the engagement member 60 is fixedly attached to 
be engaged by the latching mechanism . In the example the detachable module 26 , such as via fasteners , receipt of 
depicted in the figures , the latching mechanism 50 ( shown in the engagement member 50 by the latching arm 54 of the 
FIG . 6 ) is disposed on the main switch box 24 , and the 50 latching mechanism 50 via the notch 58 in this example 
engagement member 60 ( shown in FIG . 7 ) is disposed on the serves to secure the detachable module to the main switch 
detachable module 26 . box in the locked state , as shown in FIG . 12 . Conversely , 

FIG . 8 shows the latching mechanism 50 and the engage when the latching mechanism 50 is rotated by the user via 
ment member 60 in a locked state , while FIG . 9 shows the actuation of the actuator 52 in an opposite direction , the 
latching mechanism 50 and the engagement member 60 in 55 latching mechanism 50 may be disengaged from the engage 
an unlocked state . In FIGS . 8 and 9 , a portion of the top ment member 60 as the latching arm 54 is moved away from 
cover 27 of the detachable module 26 is removed for the engagement member , thereby removing the engagement 
purposes of explanation . member from within the notch 58 as shown in FIG . 13 . 

In the locked state , such as shown in FIG . 8 , the latching As noted above , movement of latching mechanism 50 and 
mechanism 50 and the engagement member 60 are engaged , 60 the engagement member 60 from the locked state to the 
and the detachable module 26 is secured to the main switch unlocked state according to embodiments of the invention 
box 24 , such that the board - to - board connectors 42 of the allows the main switch box 24 to be disengaged from the 
detachable module are connected to the board - to - board detachable module 26 and removed from the switch system , 
connectors 32 of the main switch box 24 to enable the and a new main switch box installed , such that the connec 
electrical signals to pass therebetween . In the unlocked state , 65 tions made via receipt of the cables 10 within the connectors 
such as shown in FIG . 9 , the latching mechanism 50 and the 28 at the first end 30 of the detachable module need not be 
engagement member 60 are disengaged , and the detachable removed or disturbed . In cases where the detachable module 
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26 needs to be replaced , the detachable module may be board connectors of the main switch box to enable electrical 
disconnected from any cables 10 , separated from the main signals to be transmitted between the detachable module and 
switch box 24 , and removed from the switch system 20 the printed circuit board assembly of the main switch box . 
while leaving the main switch box installed on the rack . Constructing one of the main switch box and the detach 

For example , the detachable module 26 may be replaced 5 able module may further comprise providing a latching 
in an instance in which different connectors 28 are required mechanism and constructing the other of the main switch 
for providing the switch system with different data trans - box and the detachable module may further comprise pro 
mission and processing capabilities . In this regard , the one viding an engagement member configured to be engaged by 
or more connectors 28 disposed on the first end 30 of the the latching mechanism . In a locked state , the latching 
detachable module 26 may be configured to receive a variety 10 mechanism and the engagement member are engaged , and 
of different types of transceivers and / or connections , such as the detachable module is secured to the main switch box , 
QSFP , QSFP + , QSFP28 , QSFP56 , etc . ; Quad Small Form such that the board - to - board connectors of the detachable 
factor Pluggable Double Density ( QSFP - DD ) ; micro QSFP ; module are connected to the board - to - board connectors of 
Small Form - factor Pluggable ( SFP ) , SFP + , SFP28 , SFP56 , the main switch box to enable the electrical signals to pass 
etc . ; Octal Small Form - factor Pluggable ( OSFP ) ; C Form - 15 therebetween , as described above . In an unlocked state , the 
factor Pluggable ( CFP ) ; CXP ; RCx ; RJ45 ; optic connectors latching mechanism and the engagement member are dis 
( e . g . , connected to Middle Board Optic Modules ( MBOMs ) engaged , and the detachable module and the main switch 
or to on board optic consortium ( COBO ) ) ; MPO / MTP ; box are movable with respect to each other , so as to allow 
LC - LC ; MXC ; as well as other existing and future form removal of one of the main switch box or the detachable 
factors as applicable . 20 module from the datacenter rack . In the unlocked state , the 

With reference to FIGS . 4 and 5 , embodiments of the main switch box may be removable from the datacenter rack 
switch system 20 may further comprise a mechanism for without rewiring the detachable module . 
allowing the main switch box 24 and the detachable module Constructing the main switch box may comprises dispos 
26 to be supported within the rack 2 and at the same time ing the latching mechanism on the main switch box , and 
independently movable with respect to each other , such that 25 constructing the detachable module may comprise disposing 
one or both components may be removed from the switch the engagement member on the detachable module . 
system . Accordingly , in some embodiments , each of the In some cases , each of the steps of constructing the main 
main switch box 24 and the detachable module 26 comprises switch box and constructing the detachable module com 
a support feature 70 configured to mate with a corresponding prises attaching a support feature to each side panel of the 
support feature 75 of the datacenter rack 2 , such as a rail and 30 main switch box and detachable module that is configured to 
channel mechanism . In the depicted embodiment . For mate with a corresponding support feature of the datacenter 
example , the support feature 70 secured to the main switch rack . 
box 24 and the detachable module 26 may comprise first rail Many modifications and other embodiments of the inven 
portions 72 secured to side panels 21 of the main switch box tions set forth herein will come to mind to one skilled in the 
24 and second rail portions 74 secured to side panels 23 of 35 art to which these inventions pertain having the benefit of 
the detachable module 26 . The first and second rail portions teachings presented in the foregoing descriptions and the 
72 , 74 may , in turn , be received within and movable ( e . g . , associated drawings . Although the figures only show certain 
slidable ) with respect to corresponding channel guides 76 components of the apparatus and systems described herein , 
that are secured to the rack 2 . Accordingly , the channel it is understood that various other components ( e . g . , com 
guides 76 may remain stationary , being fixed to the rack 2 , 40 ponents of the respective printed circuit boards , FRUS , 
whereas the first and second rail portions 72 , 74 may be transceivers , cables , etc . ) may also be part of the main 
independently movable ( e . g . , in telescoping fashion ) with networking box or the detachable module . In addition , 
respect to the channel guides , so as to allow the main switch although the examples provided above primarily describe a 
box 24 ( secured to the first rail portion 72 ) to be movable latching mechanism disposed on the main networking ( e . g . , 
independently from the detachable module 26 secured to 45 switch or router ) box and an engagement member disposed 
the second rail portion 74 ) . on the detachable module , it is understood that the latching 

The main switch box 24 and the detachable module 26 mechanism may be disposed on the detachable module and 
may be separated from the switch system 20 by withdrawing the engagement member may be disposed on the main 
the respective component and its attached rail portion 72 , 74 networking box in alternative embodiments . Therefore , it is 
out of a respective end of the channel guide 76 , past the point 50 to be understood that the inventions are not to be limited to 
shown in FIG . 5 . the specific embodiments disclosed and that modifications 

With reference now to FIG . 14 , embodiments of a method and other embodiments are intended to be included within 
of assembling a networking system , such as a switch system the scope of the appended claims . Moreover , the steps in the 
or a router system , configured to be received by a datacenter method described above may not necessarily occur in the 
rack are provided . Embodiments of the method may com - 55 order depicted in FIG . 14 , and in some cases one or more of 
prise constructing a main switch box at Block 100 , wherein the steps depicted may occur substantially simultaneously . 
the main switch box comprises a printed circuit board Although specific terms are employed herein , they are used 
assembly disposed within the main switch box , and one or in a generic and descriptive sense only and not for purposes 
more board - to - board connectors disposed at an end of the of limitation . 
main switch box , as described in greater detail above with 60 What is claimed is : 
reference to FIGS . 1 - 13 . The method may also include 1 . A networking system configured to be received by a 
constructing a detachable module at Block 110 , wherein the datacenter rack , the networking system configured to allow 
detachable module comprises one or more connectors dis conversion between optical signals and electrical signals , the 
posed at a first end of the detachable module and configured networking system comprising : 
to receive an optical cable and further comprises one or more 65 a main networking box comprising : 
board - to - board connectors disposed at a second end of the a printed circuit board assembly disposed within the 
detachable module and configured to engage the board - to main networking box , and 



US 10 , 185 , 109 B2 
11 

30 

one or more board - to - board connectors disposed at an factor pluggable ( SFP ) , C form - factor pluggable ( CFP ) , 
end of the main networking box ; and and / or registered jack ( RJ45 ) active optical cable connec 

a detachable module comprising : tions . 
one or more connectors disposed at a first end of the 9 . A method of assembling a networking system config 

detachable module and configured to receive an 5 ured to be received by a datacenter rack , the networking 
optical cable , wherein the optical cable is configured system configured to allow conversion between optical 
to transmit an optical signal , and signals and electrical signals , the method comprising : 

one or more board - to - board connectors disposed at a constructing a main networking box , wherein the main 
second end of the detachable module and configured networking box comprises : 
to engage the board - to - board connectors of the main 10 a printed circuit board assembly disposed within the 
networking box to enable electrical signals to be main networking box , and 
transmitted between the detachable module and the one or more board - to - board connectors disposed at an 
printed circuit board assembly of the main network end of the main networking box ; and 
ing box ; constructing a detachable module , wherein the detachable 

wherein one of the main networking box and the detach - 15 module comprises : 
able module further comprises a latching mechanism one or more connectors disposed at a first end of the 
including a rotatably attached latching arm and the detachable module and configured to receive an 
other of the main networking box and the detachable optical cable , wherein the optical cable is configured 
module further comprises an engagement member to transmit an optical signal , and 
including a corresponding pin configured to be engaged 20 one or more board - to - board connectors disposed at a 
by the latching mechanism such that the detachable second end of the detachable module and configured 
module is secured to the main networking box in a to engage the board - to - board connectors of the main 
locked state , networking box to enable electrical signals to be 

wherein , in the locked state in which the latching mecha transmitted between the detachable module and the 
nism and the engagement member are engaged , the 25 printed circuit board assembly of the main network 
detachable module is secured to the main networking ing box ; 
box , such that the board - to - board connectors of the wherein constructing one of the main networking box and 
detachable module are connected to the board - to - board the detachable module further comprises providing a 
connectors of the main networking box to enable the latching mechanism including a rotatably attached 
electrical signals to pass therebetween , latching arm and constructing the other of the main 

wherein , in an unlocked state , the latching mechanism and networking box and the detachable module further 
the engagement member are disengaged such that the comprises providing an engagement member including 
main networking box is removable from the datacenter a corresponding pin configured to be engaged by the 
rack while maintaining the detachable module installed latching mechanism such that the detachable module is 
in the datacenter rack . 35 secured to the main networking box in a locked state , 

2 . The networking system according to claim 1 , wherein , wherein , in the locked state in which the latching mecha 
in the unlocked state , the main switch box is removable from nism and the engagement member are engaged , the 
the datacenter rack without rewiring the detachable module . detachable module is secured to the main networking 

3 . The networking system according to claim 1 , wherein box , such that the board - to - board connectors of the 
the latching mechanism is disposed on the main networking 40 detachable module are connected to the board - to - board 
box , and the engagement member is disposed on the detach connectors of the main networking box to enable the 
able module . electrical signals to pass therebetween , 

4 . The networking system according to claim 1 , wherein wherein , in an unlocked state , the latching mechanism and 
the latching mechanism comprises an actuator configured to the engagement member are disengaged such that the 
be actuated by a user to change between the locked state and 45 main networking box is removable from the datacenter 
the unlocked state . rack while maintaining the detachable module installed 

5 . The networking system according to claim 1 , wherein in the datacenter rack . 
the latching arm of the latching mechanism is rotatably 10 . The method according to claim 9 , wherein , in the 
attached to the main networking box , and wherein the pin of unlocked state , the main networking box is removable from 
the engagement member is attached to the detachable mod - 50 the datacenter rack without rewiring the detachable module . 
ule proximate the second end of the detachable module , 11 . The method according to claim 9 , wherein construct 
wherein the latching arm is configured to engage the pin of ing the main networking box comprises disposing the latch 
the detachable module to secure the detachable module to ing mechanism on the main networking box , and wherein 
the main networking box in the locked state . constructing the detachable module comprises disposing the 

6 . The networking system according to claim 1 , wherein 55 engagement member on the detachable module . 
each of the main networking box and the detachable module 12 . The method according to claim 9 , wherein the latching 
comprises a support feature configured to mate with a mechanism comprises an actuator configured to be actuated 
corresponding support feature of the datacenter rack . by a user to change between the locked state and the 

7 . The networking system according to claim 1 , wherein unlocked state . 
the optical cable further comprises an active optical cable 60 13 . The method according to claim 9 , wherein the latching 
configured to convert between optical signals and electrical arm of the latching mechanism is rotatably attached to the 
signals . main networking box , and wherein the pin of the engage 

8 . The networking system according to claim 1 , wherein ment member is attached to the detachable module proxi 
the one or more connectors disposed on the first end of the mate the second end of the detachable module , wherein the 
detachable module are configured to receive quad small 65 latching arm is configured to engage the pin of the detach 
form - factor pluggable ( QSFP ) , quad small form - factor plug - able module to secure the detachable module to the main 
gable double density ( QSFP - DD ) , micro QSFP , small form networking box in the locked state . 
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14 . The method according to claim 9 , wherein each of wherein the main networking box comprises a latching 
constructing the main networking box and constructing the mechanism that includes a latching arm and the detach 
detachable module comprises attaching a support feature to able module comprises an engagement member defined 
each side panel of the main networking box and detachable by a pin , module configured to mate with a corresponding support 5 wherein the latching arm of the latching mechanism of the feature of the datacenter rack . main networking box is configured to be moved into 15 . The method according to claim 9 , wherein the optical 
cable further comprises an active optical cable configured to engagement with the pin of the detachable module to 
convert between optical signals and electrical signals . secure the detachable module to the main networking 

16 . The method according to claim 9 , wherein the one or box , thereby connecting the board - to - board connectors 
more connectors disposed on the first end of the detachable of the detachable module to the board - to - board con 
module are configured to receive quad small form - factor nectors of the main networking box to enable the 
pluggable ( QSFP ) , quad small form - factor pluggable double electrical signals to pass therebetween , and 
density ( QSFP - DD ) , micro QSFP , small form - factor plug wherein the latching arm of the latching mechanism of the 
gable ( SFP ) , C form - factor pluggable ( CFP ) , and / or regis main networking box is configured to be moved out of 
tered jack ( RJ45 ) active optical cable connections . 

17 . A networking system configured to be received by a engagement with the pin of the detachable module to 
datacenter rack , the networking system configured to allow allow the main networking box to be separated from the 
conversion between optical signals and electrical signals , the detachable module and removed from the datacenter 
networking system comprising : rack while maintaining the detachable module installed 

a main networking box comprising : in the datacenter rack . 
a printed circuit board assembly disposed within the 18 . The system according to claim 17 , wherein the latch 
main networking box , and ing mechanism comprises an actuator configured to be 

one or more board - to - board connectors disposed at an actuated by a user to move the latching arm into and out of end of the main networking box ; and engagement with the pin . a detachable module comprising : 25 19 . The system according to claim 17 , wherein each of the one or more connectors disposed at a first end of the main networking box and the detachable module comprises detachable module and configured to receive an a support feature configured to mate with a corresponding optical cable , wherein the optical cable is configured 
to transmit an optical signal , and support feature of the datacenter rack . 

20 . The system according to claim 19 , wherein the support one or more board - to - board connectors disposed at a 30 
second end of the detachable module and configured O feature of the main networking box and the detachable 

module comprises first and second rail portions and the to engage the board - to - board connectors of the main corresponding support feature of the datacenter rack com networking box to enable electrical signals to be 
transmitted between the detachable module and the prises a channel guide configured to slideably receive the 
printed circuit board assembly of the main network first and second rail portions therein . 
ing box ; 

20 


